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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is taken in response to Applicant's communication filed June 7, 
2004 responding to the Official Action/Rejection dated March 4, 2004. The Applicant's 
arguments and/or amendments have been considered with the results that follow. 

2. Claims 1 and 5-44 are pending in the application examination. 



Response to Arguments 

3. Applicant's arguments filed June 7, 2004 have been fully considered but they are 
not deemed to be persuasive for at least the following remarks. 

Claims 10-15 and 20-22 were and stand rejected under 35 USC 102 over US 
6,480,941 (Franke). Applicant argued that the reference does not anticipate 
independent claim 10 for the fact that Franke describes a memory partitioning system. 
Applicant argued that multiple memory control interfaces cannot be connected to the 
same internal bus as that would violate the partitioning and isolation sought by the 
Franke partition arrangement, i.e., Franke fails to meet the claimed limitation "a plurality 
of memory controllers connected to a first one of a plurality of memory buses". In 
contrast, it is contended that Franke specifically meet the requirement as Franke 
discloses, "All system components that are attached via the bus coupling of the same 
internal bus belong to a partition" (Col. 4, Lines 62-64), If applicant's line of reasoning 
with respect to multiple memory control interfaces cannot be connected to the same 
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internal bus was accurate, arbitration would not be a factor in Franke's arrangement. 
Franke's system provides several ports to accept memory requests from different 
sources at a time. 

Applicant argued that Franke discloses "it is imperative that the crossbar switch 
must be programmed in such a manner that each ECj is coupled with at most one IBj to 
avoid a single system component (CPU, I/O Controller) being seen by more than one 
partition" and further states that, because of this teaching, multiple memory control 
interfaces cannot be connected to the same internal bus as that would violate the 
partitioning and isolation sought by the Franke partition arrangement. In contrast to 
applicant line of reasoning, Franke's teaching is to apply coherency protocol as it is 
imperative to arbitrate between multiple requests received at a given time to provide 
proper service of load and store requests (Col. 5, Lines 1-7). Franke's system teaches 
"Once all the bus coupling devices (210) have been programmed and the partitions 
have been successfully setup, all system components (101 ,102) connected to the ECj of 
the crossbar switch that have the EQ coupled to the same IBj belong to the same 
partition" (Col. 6, Lines 26-30). With this teaching it is clear that multiple controllers or 
bus control interfaces are connected with one single bus, as required in the claims. The 
one-to-one correspondence between a memory control interface and in internal bus 
would not violate the partitioning system as Franke teaches dynamic assignment and 
re-assignment of the memory port of memory partition with active and inactive state of 
the bus coupling device (Col. 6, Lines 45-52). 
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Applicant argued that Franke fails to teach each memory controller interface 
does not monitor memory requests generated by each other but admits that Franke 
teaches the memory control interfaces 280 snooping on a respective internal bus IB for 
memory operations. However, it addition to the admission, Franke teaches that a 
standard memory controller interface has to detect and accept memory operations 
within its snoop logic (550), the memory controller interface has to implement the proper 
bus protocol by snooping on the bus for memory transactions, and forwards the memory 
operations to the memory controller (return to the requestor) [Col. 7, Lines 29-45]. 
Unlike in the statement of applicant's remarks, the memory controller interface responds 
to requests (not the memory controller) and if an operation does not yield in a hit the 
memory controller interface does not respond to the operation and does not assert the 
necessary signal on the internal bus (Col. 8, Lines 8-10). 

Claims 1, 5-9, 16-19, 23, 24, 26, 28, 30. 32. 33. 40, and 44 were rejected under 
103 over Franke in view of Xanthaki, and applicant argued that Franke fails to disclose 
plurality of memory controllers able to generate memory requests on the same bus. It 
has been shown above that applicant is not convincing as Franke clearly teaches 
plurality of memory controller interface generating memory transactions snooping the 
memory transaction on a common bus. A prima facie case of obviousness has been 
established and as Franke's system teaches arbitration between multiple requests on a 
single bus and Xanthaki discloses bus interface protocol and priority scheme defining 
interleaving arrangements for request by multiple controllers on a memory bus. 
Although time slot priority is a known principle of RAMBUS channels (Section 2.2 of 
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Xanthaki), Xanthaki discloses RAMBUS Channel accesses with interleaving capability 
according to time slot schedules. A request that results in a miss is completed at the 
end of the acknowledge window where the master would have to wait for the 
ReadA/Vrite MissDelay cycles before reissuing the request. 

Because applicant remarks are not convincing enough to withdraw the rejection 
and because above remarks have addressed applicant's concerns, the previously 
applied rejection is maintained and repeated below. 

Claim Rejections - 35 USC § 102 

4, The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 10-15 and 20-22 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US 6,480,941 (Franke et al). 

With respect to claims 10 and 15, Franke discloses a system comprising: a 
plurality of memory buses {set of internal system buses): a hub connected to the plurality 
of memory buses {configurable crossbar switcti; multi-port memory controller)', and a plurality 
of memory controllers connected to a first one the memory buses {associated with each 
port is a memory controller interface) [Col. 4, Lines 35-54] each memory controller to 
monitor memory requests generated by another memory controller in performing 
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memory related actions {each memory controller interface snooping on the bus for memory 
operations) [Col. 5, Lines 1-7; Col. 7, Lines 29-33], the memory controllers to access a 
second one of the memory buses through the hub (the memory controllers to access a 
different partition associated with a particular internal bus [Col. 4, Lines 59-64]. 

With respect to claims 13-14, and 20, Franke discloses the memory related 
action comprising a memory requests and each memory controller to determine if the 
memory buses are available based on outstanding requests from other memory 
controllers {external bus or components can be attached to one internal bus at a time) [Col. 4, 
Lines 60-64]. 

With respect to claims 11-12 and 21-22, Franke teaches the memory related 
action comprising read-mod ify-write transaction or a cache coherency action {each 
memory controller interface having snooping logic snooping on the bus for memory transaction 
where snooping on the bus is part of its cache coherence protocol) [Col. 7, Lines 29-46; Col. 

5, Lines 2-5]. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claims 1 , 5-9, 16-19, 23-24, 26, 28, 30, 32-33, 40 and 44 are rejected under 35 
U.S.C. 103(a) as being unpatentable over US 6,480,941 (Franke et a!) in view of 
Xanthaki (A Memory Controller for Access Interleaving over a Single Rambus). 

With respect to claims 1, 16, 17 and 23, Franke teaches the invention as 
claimed, where external bus or components can be attached to one internal bus at a 
time, implementing a priority scheme [Col. 4, Lines 60-64], but fails to define time slot 
priority associated with the controllers. However, Franke discloses the invention with the 
principle of Rambus channel where no master can write to a channel until another write 
is completed, the system arbitrates among the multiple port to provide proper service of 
load and store. Xanthaki discloses interleaving capability of the Rambus Channel 
Access according to a scheduling algorithm, such that a request resulting in a miss is 
completed at the end of the acknowledge window where the master would have to wait 
for the Read/Write MissDelay cycles before reissuing the request (Section 2.2). 
Therefore, it would have been obvious to implement the priority scheme into the 
teaching by Franke because access interleaving would have permitted request 
scheduling while achieving high bandwidth. Xanthaki discusses access interleaving and 
how it effects on memory controller where the controller must ensure that there will be 
no conflicts on the Rambus channel by scheduling the requests and data packets in 
proper bus cycles. For a new request issued in the middle of some previous transaction, 
the controller should know the state of the Rambus channel: which time slots are free 
and which are reserved. 
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With respect to claims 5-9, 18-19, 24, 26, 28. 30, 32-33, 40 and 44, the 
combination of Franke and Xanthaki teaches the invention defining time-slot and 
request select priority scheme, with multiple controller able to concurrently generate 
requests to a particular bus associated with a particular partition [Col. 4, Lines 47-64]. 

Allowable Subject Matter 

8. Claims 25, 27, 29, 31 , 34-39 and 41-43 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 0. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre-Michel Bataille whose telephone number is (703) 
305-0134. The examiner can normally be reached on Tue-Fri (7:30A to 6:00P). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew M. Kim can be reached on (703) 305-3821 . The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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